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The integration of digital technologies in pedagogy is positioned as an important change 
in education, but widespread innovative use of digital technologies is yet to be truly 
realised. The gap between the potential and the reality of digital technology integration is 
commonly attributed to a range of challenging extrinsic and intrinsic influences. Activity 
Theory (Engeström, 2009) is used to analyse challenges created by extrinsic influences 
(Nielsen, Miller, & Hoban, 2012); a complementary theory is needed to conceptualise 
intrinsic influences. System 1 and System 2 thinking theory (Kahneman, 2011) will be 
advanced as a conceptual framework for understanding conscious and unconscious 
aspects of teacher practice, particularly the interaction between innovation and teacher 
routine, attitudes and beliefs. Transformative Learning Theory (Mezirow, 2009) will be 
positioned to comprehend the nexus of extrinsic and intrinsic influences. This paper will 
propose how, when faced with extrinsic and intrinsic influences on innovative practice, 
educators can use these theories to conceptualise the challenge of integrating digital 
technologies in pedagogy. 
  
 
Blundell, Nykvist & Lee (2015)  3 
 
Conceptualising the Challenge of Integrating Digital Technologies in Pedagogy 
Introduction 
The integration of digital technologies in schooling is positioned as a Vygotskian 
mediating tool for innovation and change. The Australian Government’s Digital Education 
Revolution, for example, was intended to “contribute sustainable and meaningful change 
to teaching and learning” (Australian National Audit Office, 2013, para. 2). Michael 
Fullan (2013) claims that educational opportunities offered by integrating digital 
technologies in pedagogy have the potential to substantially improve schooling through 
personalisation of learning. Yet, despite increased access for students and teachers, it is 
argued that the transformative potential of digital technologies has not been widely 
realised (Ertmer, Ottenbreit-Leftwich, Sadik, Sendurur, & Sendurur, 2012; Wastiau et al., 
2013). 
Teacher practice relative to the integration of digital technologies occurs at the point of 
interaction between a range of extrinsic and intrinsic influences, often described as first- 
and second-order barriers, respectively (Ertmer, et al., 2012), as illustrated in Figure 1. 
Extrinsic influences include: access to resources; institutional factors; subject curriculum 
and assessment. Intrinsic influences include: attitudes and beliefs; implications of 
innovation for routine; knowledge and skill; vision and design thinking (Ertmer, et al., 
2012; Hew & Brush, 2007; Somekh, 2007). 
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Figure 1: Extrinsic and intrinsic influences on teacher practice. 
This paper will propose a conceptual tool to comprehend the challenges experienced by 
teachers when changing practice by integrating digital technologies in pedagogy. It will 
briefly acknowledge how extrinsic influences are commonly conceptualised using 
Activity Theory (Engeström, 2009). Following this, System 1 and System 2 thinking 
theory (Kahneman, 2011) and Transformative Learning Theory (Mezirow, 2009) will be 
positioned to conceptualise the significant influence of teachers’ routines, attitudes and 
beliefs, and how they interact with extrinsic influences. This tool is presented as a 
support mechanism for teachers seeking the leading edge of pedagogical practice. 
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Conceptualising Extrinsic Influences 
The extrinsic influences all originate in the sociocultural context of a school and its 
educational milieu. As integration of digital technologies in schools is a Vygotskian 
mediating action for change, Activity Theory (AT) (Engeström, 2009) is used in the 
literature to conceptualise the complex interactions in the sociocultural context. Teachers 
(‘subjects’) use digital technologies (‘tools’) to facilitate pedagogy (‘object’) for the 
purpose of student learning (‘outcome’). The ‘tools’ mediate actions of the ‘subject’ to 
achieve the ‘outcome’. These are influenced by: explicit and implicit rules, community 
context, and division of labour. Multiple activity systems can surround a shared outcome 
(Engeström, 2009) as illustrated in Figure 2.  
 
Figure 2: Second generation activity system, after Engeström (2009). 
Activity Theory has been used to identify so-called contradictions in activity systems 
caused by the introduction of digital technologies in schools.  Tay, Lim, and Lim (2013) 
used AT to analyse contradictions in a primary school. Similarly, Nielsen, et al. (2012) 
used AT to analyse the contradictions created via introduction of digital technologies in 
classrooms, identifying opportunities to improve pedagogical and managerial practices. 
AT has also been used to analyse the effectiveness of professional development in the 
integration of digital technologies in pedagogy (Feldman & Weiss, 2010). Engeström and 
Sannino (2010) argue that contradictions are “expansive learning” opportunities where 
participants work to resolve contradictions by developing new strategies. 
Given that the integration of digital technologies in pedagogy occurs at the point of 
interaction between extrinsic and intrinsic influences, AT is acknowledged as a well-
understood tool for conceptualising extrinsic factors. A similarly useful tool for 
conceptualising intrinsic influences does not exist, which is problematic, as intrinsic 
influences are “the true gatekeepers” (Ertmer, et al., 2012, p. 433). 
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Conceptualising Intrinsic Influences 
In order to utilise digital technologies in pedagogy and learning, individual teachers must 
incorporate the technologies into their practice. This is influenced by and dependent on 
intrinsic factors, as illustrated in Figure 1. Large-scale surveys by Blackwell, Lauricella, 
Wartella, Robb, and Schomburg (2013), Hsu and Kuan (2013), and Vanderlinde and van 
Braak (2010) indicate intrinsic influences are dominant and more influential.  
Professional learning specially focussed on integration of digital technologies, is generally 
directed to improving teacher knowledge and skill (Ertmer & Ottenbreit-Leftwich, 2010) 
or on tool affordances (Angeli & Valanides, 2009). Even the often-cited TPACK 
framework focuses on improving teachers’ technology, pedagogy and content knowledge 
(Koehler & Mishra, 2009). The requisite knowledge and skill required to use digital 
technologies personally and professionally are significant. Attitudes towards and beliefs 
about the place of digital technologies in teaching and learning, as well as its impact on 
routine, are considered substantially more influential (Prestridge, 2012). The following 
two sections will outline how System 1 and System 2 thinking theory and Transformative 
Learning Theory can be used conceptualise these factors.  
Disruptive Influence of Innovation on Teacher Routine 
As part of their everyday responsibilities, teachers need capacity to quickly read and 
respond in a dynamic social context over an extended period of time and in a range of 
ways (Hattie & Yates, 2014). To do so, teachers develop routines and intuitive practices 
that are based on experience and expertise (Somekh, 2007). These routines and intuitive 
practices are forms of pattern recognition that lead to triggered responses (Hattie & 
Yates, 2014). It would seem, in time, they become expert intuitions: apparently fast 
consciously considered responses that are, in fact, intuitive responses that did not involve 
conscious engagement (Duggan, 2007). These routines and intuitions become teacher-
specific habits of mind (Cranton & King, 2003), and ultimately, part of a teacher’s 
epistemic identity (Claxton, 2008).  
System 1 and System 2 thinking theory is presented by Kahneman (2011) as a way to 
describe the nature of and interaction between unconscious and conscious thought. 
Unconscious functions, including pattern recognition, impressions, feelings, intuitions 
and creativity, are described as System 1. The term System 2 is used to describe 
 
Blundell, Nykvist & Lee (2015)  7 
 
conscious functions that are deliberate, analytical and self-aware. System 2 has limited 
capacity and consumes considerably higher levels of energy than System 1. While awake, 
System 1 constantly (though unconsciously) monitors stimuli, and when specific patterns 
are recognised, alerts are used to bring System 2 into action. These patterns are 
developed via processes associated with “classical and operant conditioning” (Hattie & 
Yates, 2014, p. 292). These patterns are also associated with unconscious representations 
of normality. Stimuli that are inconsistent with these representations generate feelings of 
discomfort (Hattie & Yates, 2014). System 2 filters System 1 alerts as an act of self-
regulation, leading to conscious thoughts and behaviours. It converts intuitions into 
beliefs, and impulses into actions. However, tiredness and limited energy levels impede 
the capacity of System 2 to function (Kahneman, 2011).  
In teacher practice, expert intuitions based on routines in System 1 allow for the more 
limited System 2 resources to be preserved for responding to dynamic, less predictable 
situations. The existence of reliable routines also leads to self-efficacy (Somekh, 2007). 
Change associated with the introduction of digital technologies in pedagogy has 
implications for teacher routines. 
Most other classroom technologies have fixed functionality, which facilitates their 
incorporation into reliable teacher routines. The dynamic nature of digital technologies is 
more problematic because it is or becomes incompatible with existing routines 
(Karasavvidis, 2009). Consequently, to leverage digital technologies in pedagogy, existing 
routines must be modified or replaced. This may lead to teacher resistance due to loss of 
confidence (Somekh, 2007).  
When change renders existing routines unreliable, increased levels of conscious 
engagement are required. Hence System 2 is more frequently activated, consuming 
energy and conscious cognitive resources, potentially reducing teacher capacity to 
respond to aspects in the classroom context. This may explain the impact of digital 
technologies integration on teacher energy levels. A considered approach is needed to 
support teachers during innovation and change; particularly, establishing new reliable 
routines.  
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Teacher Attitudes and Beliefs 
Teacher attitudes toward the role of digital technologies in pedagogy will influence their 
acceptance of its usefulness and the degree to which it is integrated in practice (Palak & 
Walls, 2009). Pegler, Kollewyn, and Crichton (2010) argue that teachers’ attitudes to 
digital technologies in teaching correlates with Rogers’ (2010) diffusion of innovations. 
Teacher beliefs about the roles of digital technologies in pedagogy include: perceptions 
of the value and roles of digital technologies in learning (Pegler, et al., 2010), and 
teachers’ pedagogical beliefs (teacher-centric or student-centric), and what teachers 
believe is good teaching (Mama & Hennessy, 2013).  An individual teacher’s personal 
beliefs are strongly linked to professional beliefs and habits of mind, forming pedagogical 
beliefs (Ertmer & Ottenbreit-Leftwich, 2010) and theories of practice (Timperley, 
Wilson, Barrar, & Fung, 2007). It is possible for the pedagogical affordances of digital 
technologies to be inconsistent with teachers’ existing pedagogical beliefs (Ertmer & 
Ottenbreit-Leftwich, 2010).  
System 1 and System 2 thinking theory is useful for conceptualising attitudes and beliefs. 
Implicit attitudes are behavioural and are associated with tendencies to react in certain 
ways (Hattie & Yates, 2014). Hence, implicit attitudes would appear to be associated with 
System 1 thinking, explaining why they are hard to articulate. Explicit attitudes find 
expression through System 2 thinking. Similarly, impressions and intuitions developed in 
System 1 find expression as beliefs in System 2. Beliefs become filters for information, 
often leading to rejection of information deemed inconsistent with those beliefs 
(Kahneman, 2011). As dynamic, relativistic mental representations of reality, beliefs 
become a substantial part of an individual’s identity (Galvis, 2012), connecting beliefs 
with the role of routine in teacher identity. 
Attitudes and beliefs form frames of reference used to filter new ideas. Inconsistent ideas 
may be disregarded. Problematically for integration of digital technologies, beliefs on 
which teacher reputation is based are hard to re-examine, often leading to a gap between 
espoused and enacted beliefs (Mama & Hennessy, 2013; Prestridge, 2012). The 
influences of attitudes, beliefs and routines on integration of digital technologies in 
pedagogy can be conceptualised by System 1 and System 2 thinking theory. A 
complementary model is needed to conceptualise the interaction between extrinsic and 
intrinsic influences. 
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Conceptualising the Interaction Between Extrinsic and Intrinsic 
Influences 
In acknowledging extrinsic and intrinsic influences on teachers changing practice, 
Transformative Learning Theory (TLT) (Mezirow, 2009) is a useful lens for 
understanding the nexus. TLT posits that adults develop deeply intrinsic frames of 
reference. These frames are the basis for habits of mind, which in turn, are extrinsically 
articulated as points of view.  These three facets are influenced by extrinsic and intrinsic 
factors (Mezirow, 2009, 2012).  
Frames of reference are unconscious filters and automatic mental activities used to 
understand the world and are shaped by extrinsic and intrinsic experiences (Mezirow, 
2009, 2012) . They seem consistent with System 1 thinking. Within the context of 
pedagogy, frames of reference seem to be extrinsically influenced by sociocultural factors 
in activity systems, and intrinsically influenced by unconscious schemes that make 
meaning of stimuli.   
Frames of reference are the basis for habits of mind, which are broad and orientating 
ways to think, feel and act (Mezirow, 2009). Within the context of pedagogy, habits of 
mind control teacher practice. It is recognised that institutional culture shapes habits of 
mind (Cranton & King, 2003). Simultaneously, attitudes and beliefs informed by intrinsic 
frames of reference are expressed in habits of mind (Mezirow, 2009).  Hence, while 
teacher practice and routine are an enactment of intrinsic processes, they are also shaped 
by extrinsic factors. 
Points of view, as conscious articulations of frames of reference and habits of mind, are 
readily expressed and are more accessible to other people. Points of view can shift more 
easily due to the capacity of individuals to “try on” other points of view, and are more 
open for review and critique (Mezirow, 2009).  They appear to be consistent with the 
overtly conscious nature of System 2 thinking, and have capacity to interact with 
extrinsic influences.  
TLT highlights that teacher attitudes, beliefs and routines are the product interacting 
extrinsic and intrinsic influences. It also offers a potential explanation for the observed 
gap between espoused beliefs about digital technologies in pedagogy and enacted beliefs. 
Flexible points of view allow expressed recognition of the virtues of change, but more 
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rigid habits of mind and frames of reference may offer substantial resistance, creating 
discomfort for individuals due to conflict with deeply held perspectives and schemes. 
Mezirow (2009) describes this discomfort as a “disorienting dilemma”. 
Supporting Teachers to Approach the Edge 
As conceptual tools to comprehend the challenges of innovation and change, Activity 
Theory, System 1 and System 2 thinking theory, and Transformative Learning Theory 
offer useful insight, refer Figure 3. Their combined value relates to the emphasis that AT 
and TLT place on utilising the challenges created by change. Engeström and Sannino 
(2010) highlight that once identified, contradictions in activity systems can facilitate 
expansion or changes in the system. Similarly, disorienting dilemma for individuals can 
be used to reflect on and criticise frames of reference by challenging habits of mind and 
points of view (Cranton & King, 2003). Both theories claim that their perspectives form 
the basis for change-focussed professional learning.   
 
Figure 3: Visualisation of the relationship between conceptual elements. 
The change mechanisms presented by AT and TLT appear to be useful. However, if 
used independently, their specific perspectives will fail to address the significant 
challenges to integrating digital technologies. If used together, they will more beneficially 
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support teachers seeking change. Activity Theory will facilitate engagement with and 
response to extrinsic influences that result in contradictions in activity systems. 
Transformative Learning Theory, underpinned by System 1 and System 2 thinking, will 
facilitate comprehension of deeply intrinsic responses to change, particularly those 
causing discomfort. Their point of commonality – emphasis that contradictions and 
dilemma are productive opportunities to learn – means they can be used in a 
complementary fashion to support teachers working towards the edges of known 
practice, facilitating engagement with innovation and change. 
References 
Angeli, C., & Valanides, N. (2009). Epistemological and methodological issues for the 
conceptualization, development, and assessment of ICT–TPCK: Advances in 
technological pedagogical content knowledge (TPCK). Computers & Education, 
52(1), 154-168. doi:10.1016/j.compedu.2008.07.006. 
 
Australian National Audit Office. (2013). Digital Education Revolution program - 





Blackwell, C. K., Lauricella, A. R., Wartella, E., Robb, M., & Schomburg, R. (2013). 
Adoption and use of technology in early education - The interplay of extrinsic 
barriers and teacher attitudes. Computers & Education, 69, 310-319. 
doi:10.1016/j.compedu.2013.07.024. 
 
Claxton, G. (2008). Education for the Learning Age: A Sociocultural Approach to 
Learning to Learn. In G. Wells & G. Claxton (Eds.), Learning for Life in the 21st 
Century: Sociocultural Perspectives on the Future of Education. Oxford: Blackwell 
Publishing. doi: 10.1002/9780470753545. 
 
Cranton, P., & King, K. P. (2003). Transformative Learning as a Professional 
Development Goal. New Directions for Adult and Continuing Education, 2003(98), 31-
38. doi:10.1002/ace.97. 
 
Duggan, W. (2007). Strategic Intuition. New York: Columbia University Press. 
 
Engeström, Y. (2009). Expansive learning: Toward an activity-theoretical 
reconceptualization. In K. Illeris (Ed.), Contemporary Theories of Learning: Learning 
theorists ... in their own words. New York: Routledge.  
 
 
Blundell, Nykvist & Lee (2015)  12 
 
Engeström, Y., & Sannino, A. (2010). Studies of expansive learning: Foundations, 
findings and future challenges. Educational Research Review, 5(1), 1-24. 
doi:10.1016/j.edurev.2009.12.002. 
 
Ertmer, P. A., & Ottenbreit-Leftwich, A. T. (2010). Teacher Technology Change: How 
Knowledge, Confidence, Beliefs, and Culture Intersect. Journal of Research on 
Technology in Education, 42(3), 255-284. doi:10.1080/15391523.2010.10782551. 
 
Ertmer, P. A., Ottenbreit-Leftwich, A. T., Sadik, O., Sendurur, E., & Sendurur, P. (2012). 
Teacher beliefs and technology integration practices: A critical relationship. 
Computers & Education, 59(2), 423-435. doi:10.1016/j.compedu.2012.02.001. 
 
Feldman, A., & Weiss, T. (2010). Understanding change in teachers’ ways of being 
through collaborative action research: a cultural–historical activity theory analysis. 
Educational Action Research, 18(1), 29-55. doi:10.1080/09650790903484517. 
 
Fullan, M. (2013). Stratosphere - Integrating Technology, Pedagogy, and Change Knowledge. 
Toronto: Pearson. 
 
Galvis, H. A. (2012). Understanding Beliefs, Teachers’ Beliefs and Their Impact on the 
Use of Computer Technology. PROFILE, 14(2), 95-112.  
 
Hattie, J., & Yates, G. (2014). Visible Learning and the Science of How We Learn. London: 
Routledge. 
 
Hew, K. F., & Brush, T. (2007). Integrating Technology into K-12 Teaching and 
Learning: Current Knowledge Gaps and Recommendations for Future Research. 
Educational Technology Research and Development, 55(3), 223-252. doi:10.1007/s11423-
006-9022-5. 
 
Hsu, S., & Kuan, P.-Y. (2013). The impact of multilevel factors on technology 
integration: the case of Taiwanese grade 1–9 teachers and schools. Educational 
Technology Research and Development, 61(1), 25–50. doi:10.1007/s11423-012-9269-y. 
 
Kahneman, D. (2011). Thinking, Fast and Slow. New York: Penguin. 
 
Karasavvidis, I. (2009). Activity Theory as a conceptual framework for understanding 
teacher approaches to Information and Communication Technologies. Computers 
& Education, 53, 436–444. doi:10.1016/j.compedu.2009.03.003. 
 
Koehler, M., & Mishra, P. (2009). What is Technological Pedagogical Content 




Blundell, Nykvist & Lee (2015)  13 
 
Mama, M., & Hennessy, S. (2013). Developing a typology of teacher beliefs and practices 
concerning classroom use of ICT. Computers & Education, 68, 380–387. 
doi:10.1016/j.compedu.2013.05.022. 
 
Mezirow, J. (2009). An overview on transformative learning. In K. Illeris (Ed.), 
Contemporary Theories of Learning: Learning Theorists...in their own words. London: 
Routledge.  
 
Mezirow, J. (2012). Studying Transformative Learning: What Methodology? In E. W. 
Taylor & P. Cranton (Eds.), The Handbook of Transformative Learning: Theory, 
Research, and Practice. San Francisco: Jossey-Bass.  
 
Nielsen, W., Miller, A., & Hoban, G. F. (2012). The digital education revolution: New 
South Wales science teachers' response to laptop ubiquity. AERA Annual Meeting 
2012. Retrieved from http://ro.uow.edu.au/edupapers/1086/. 
 
Palak, D., & Walls, R. T. (2009). Teachers' Beliefs and Technology Practices: A Mixed-
methods Approach. Journal of Research on Technology in Education, 41(4), 417-441.  
 
Pegler, K., Kollewyn, J., & Crichton, S. (2010). Generational Attitudes and Teacher ICT 
Use. Journal of Technology and Teacher Education, 18(3), 443-458.  
 
Prestridge, S. (2012). The beliefs behind the teacher that influences their ICT practices. 
Computers & Education, 58(1), 449-458. doi:10.1016/j.compedu.2011.08.028 
 
Rogers, E. M. (2003). Diffusion of Innovations (5th ed.). New York: Free Press. 
 
Somekh, B. (2007). Pedagogy and Learning with ICT: Researching the art of innovation [Kindle 
version]. Retrieved from 
http://www.amazon.com/dp/B001QMT6MO/ref=r_soa_w_d. 
 
Tay, L. Y., Lim, S. K., & Lim, C. P. (2013). Factors Affecting the ICT Integration and 
Implementation of One-To-One Computing Learning Environment in a Primary 
School – A Sociocultural Perspective. In L. Y. Tay & C. P. Lim (Eds.), Tales from 
a Future School in Singapore (pp. 19-37). Rotterdam: Sense Publishers.  
 
Timperley, H., Wilson, A., Barrar, H., & Fung, I. (2007). Teacher Professional Learning and 
Development: Best Evidence Synthesis Iteration [PDF]. Retrieved from 
http://educationcounts.edcentre.govt.nz/goto/BES. 
 
Vanderlinde, R., & van Braak, J. (2010). The e-capacity of primary schools: Development 
of a conceptual model and scale construction from a school improvement 




Blundell, Nykvist & Lee (2015)  14 
 
Wastiau, P., Blamire, R., Kearney, C., Quittre, V., Van de Gaer, E., & Monseur, C. 
(2013). The Use of ICT in Education: a survey of schools in Europe. European 
Journal of Education, 48, 11-27. doi:10.1111/ejed.12020. 
 
 
